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INTRODUCTION 

The purpose of this manua;! is to provide general documentation for the Enroll- 
ment Projection Model used by the Maryland Council for Higher Education. It is 
directed toward both the potential users of the model as well as others interested 
in enrollment projections. The first four chapters of this manual should provide 
educational administrators or planners with a better insight into the derivation 
of the Council's enrollment projections. The individuals responsible for actually 
running and updating the model should have a basic understanding of computers and 
be familiar with the Univac 1108 system in order to proceed from the instructions 
in Chapter 5. 
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CHAPTER I 



HISTORY OF MCHE ENROLLMENT PROJECTION MODEL 
USAGE AND REASONS FOR USING THE CURRENT MODEL 

^- ■ " ■ 

The MarylantT Council for Higher Education was originally established as the 

Maryland Advisory Council in 1964. Directed to aid in the planning of higher edu- 
cation, the Council realized that such planning could not be successfully accomplished 
. without knowing what kind of growth in enrollments was to be expected; and hence, one 
of the first concerns of the Council was toward establishing a means of reliably pre- 
dicting future enrollments. A task force on enrollments was established which devel- 
oped projections used in the Council's first Master Plan for Higher Education in Mary- 
land. However, the numerous factors affecting enrollment growth presented a distinct 
difficulty and pointed to the need for a computerized model . 

The first model used by the Council was developed by Peat, Marwick, Mitchell 
and Company in 1968. It projected future enrollments by a complex process that de- 
pended upon a number of factors including births; incomes; and elementary, secondary, 
and college enrollments by grade or year in school. .In attempting to use the model, 
the large number of data base revisions required annually resulted in significant 
delays and hindered the editing of preliminary data supplied to MCHE. Additionally, 
the cost of makin;- trial runs with the model proved to be excessive. 

By 1969 the Council had had the experience to know the advantages and disad- 
vantages of various projection techniques. It contracted with Murray Pfefferman, 
an independent contractor, to utilize existing technology in use at the Federal 
level in developing a computerized model. In undertaking this second attempt, 
several criteria were established for the State of Maryland. The model was to be 
fairly simple to understand and operate, require data readily obtainable from State 
and Federal sources, and, although based primarily on the continuation of past 
trends, permit modifications to be made to those trends by the user to reflect 
changes in policy or changes in observed characteristics of students.. 
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The model which resulted from this effort has been in use since 1969. It 
has proven to be an extremely useful and reliable tool. Some modifications were 
made in 1973 by Dr. Sheldon Knorr and Mr. Kerry Gustafson'of the Council staff to 
incorporate new data available at the State level. However, the basic technology 
developed in 1969 model was left unchanged. 
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CHAPTER II 

AN OVERVIEW OF THE MODEL 

The model as currently constructed, util izes numerous probabilities or ratios and 
projects these ratios into the future using a logistic curve which allows a trend to 
continue until it is smoothed into a specified upper or lower limit. Two examples 
,of probabilities which are projected in this manner are the probability of a 10th 
grader, graduating three years later and the probability of an enrolled college stu- 
dent being in the public sector. Each of these is projected based on changes in the 
■ ratios over a period of years.; These ratios are then applied against such data ele- 
ments as the current or projected number of tenth graders or college students. 

Throughout this description, the terms ratio and probability are used inter- • 
changeably. While a discussion of probabilities is more intuitive, certain detailed 
points m.ay cause the reader some confusion. If this occurs, the consideration of 
simple ratios between different sets of numbers is suggested. 

Once appropriate ratios have been determined, this method has the advantage of 
being -quite straightforward in the calculations. The curve smoothing and projection 
of the ratios in the MCHE model add a vital piece of sophistication which may be mis- 
sing in other models of this type. 

Although, like most higher education projection models, the Council model con- 
siders high school graduates, it also places a heavy emphasis on the number of 10th 
graders. It is felt this provides a three year lead time, thereby pennitting the 
model user to anticipate many possible trend changes three years before students- 
show up on campus, without the efifort of following enrollments in all grades. 

Finally, the model utilizes a global approach in that it projects the total 
college enrollment for the State and then distributes the total number to the seg- 
ments and levels. It is felt this method is superior to projecting Individual 
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in.stitutions and then summing them because the total number of students available 
is probably somewhat fixed. The total number 1s based on births, migration, high 
school graduation, and college attendance rates; while the segmental distribution 
is more flexible and depends on such variable factors as recruiting procedures and 
public policy as related to institutional si/e and offerings^ 

The third chapter contains a detailed discussion of the logistic curve used in 
the model. Although frequent references are made to this curve fitting process, the 
discussiort is Intended to be self-contained and may be skipped by the general reader. 
The fourth chapter steps through the calculations made by the model, while the fifth 
chapter consists of technical notes for use in=runn1ng the model . 
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CHAPTER III • ~ . . 

THE LOGISTIC CURVE USED IN THE MODEL 

The basic technology employed in the model is the determination of" appropriate 
predictive ratios or probabilities and then projectinn these probabilities into the 
future. This projection is done by a logistic curve of the type 

P(x) = + — ' • 



^ 1 + e^ " 



-flfted to the historically recorded ratios with estimated upper and lower asymototes 

-t For each ratio to be projected, the coR^tants k-, arid ^ are entered to serve 
as upper and lower limits. Their effect can be illustrated by considering the. 
following limits, assaming in this example that b is less than zeror 

As X increases, the value of P(x) also increases, but is bounded above by k^: 

. k - k 

lim P(x) =lim k, + L_ 

x-^ ■ , ^ a + bx 

1 + e 



^2 ■ ^1 



1+0 , since (a+bx) eventually becomes a very larae 
negative (b<o) number and e (a +t)x) becomes 



nearly zero. Recall that e«2.718 and that 

^-1 - 1 - 1 

2T7T8 = .3679 



e - e 



2 - 

6" = p2 = — L . = 1353 » 

e 7,389 ' • '^"-^ 

-3 i 1 
e = 3 = ' = . 0499 

e 20.08 



= ^2 
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As X decreases, ths value of P(x) also decreases, but is bounded below by 



lim 
X — 



- <y 



P(x) = lim k^, + 



on 1 + e 



= k + 
1 



a + bx 



2 1 



1 + (infinity), since with both b and x neoative, 
/a + bx) eventually becomes a 
very larqe positive number and 
e^ also becomes very larqe, 
increasing without limit". ! 



= + 0, 



= k 



Graphically, this becomes: 
P(x) 



X decreases 



X increases 



since the numerator is fixed 
while the denominator becomes 
infinitely larqe 



After the asymptotes or limits, denoted by and kg, are fixed,* the exact ihape 
of the curve is dependent upon the points through which it is expected to pass (or to 
, nearly pass). Consideration of these data points determines the values "for a and b 
which establi^h^the^exact shape of the curve. 
Consider the follow'lng actual data: 



Year 


Ratio 


34 


.841 


35 


.846 


36 


.849 


37 


.850 



The years -are measured from the beginning year of the 
data base, e.g., year 34 = 34 + 1937 = 1971. 
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These data points may be expressed as a set of (x,P(x)) coordinates 

(x,P(x)) 

i (34,. 841) . 

(i) ; (35,. 846) 

1 (36,. 849) 

. (37,. 850) 

corresponding to the general equation: 
(1) P(x) = kr + _J^2jJq_ 

1 + Qdi+hX - . 



The determination of appropriate values for a and bmay be greatly 
simplified by a translation .which is derived from the following algebraic 
mampulatfons of the original equation: 



kg - k, 
P(x) = k^ + : 



1 + e^ + 

P(x) : k^ = 



kg - k^ 



1 + e^ " 
(1 + e^ + bX) (p(,)v_ = kg - k^ 

. a + bx '^2 - 

1 + e = ■ 



P(x) - 



' ' a + bx. I<_ . k, 

e = ^ - ^ - 1 

P(x) - k 

A ' * 

" In [e^^ 1, f-AjLJi_. 1] 

P(x) -ki . 

C2). a + bx = In [ '^^ " '^^ - 1] 

P(x) - k^ 
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. For further simplicity, let ^the right hand member of equation (2) 
be denoted by to obtain: • 

(3) a + bx - z where z = ln[ ^2 - ^1 _ 

P(x) - ki 

(4) z = a + bx " 

By means of this translation, the problem of bestfitting the 
logistic curve in equation (1) to the (x,P(x)) data points is reduced 

t 

to the problem of best fitting the linear equation (4) to (x,z) coordinates 
where values of £ are obtained from the original P(x) values by the 
relationship in equation (3). Assume the limits have been fixed at 
kj = .790 and k2 =-.875. ^ 

For P(x) = .841, ■ 

z vln[ -875 - .790 ■ ij . ln(.667) = -.405 

In- this manner, the set of original (x,P(x)) coordinates (i) are 

transformed into, the following (x,z) coordinates: 

(x,z) - - 

(34,-. 405) 

-(ii) (35, -.658) ' ' 

(36,-:.81.9) 
(37, -.872) 

While the translation just described has reduced the original 
complex problem intcf a linear setting, there still remains the oroblem 
of finding a straight line in the x,z-plane which will pass through 
all four points. In all probability, it will not be possible to find 
such a line and no exact solution will exist. 

■ if 

O : . 

. - - 9 - 
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It therefore remains to assign values to a and b in a manner which gives 
the "best" near-solution possible. One of many criteria for determining which 
near-solution is "best" (or least worse) is the method of least squares used extensively 
in the field of statistics. 

Basically, values for a and b are chosen such that the sum of the squares of the 
errors is kept to a minimum. a and b are chosen so that if the lengths of the "error" 
lines are squared and added, then this sum will be k&pt to a minimum. This procedure 
is illustrated in the following graph. 

z 

« ^ • z = a + bx 



error' 



r 



\ 

J 



^1 



Computationally, these values for a and b are often found through a trial and 
error process. A rather sophisticated trial and error or searching process is con- 
tained in the MCHE model. However, if no greater complexity is encountered than in 
the example thus far described,; a straightforward method for calculating the "best" 
(least squares) values' for a and b is available: 



b = N£(x 2:;- (^x)-(?2) 



(Cx)' 



= tz - (^x) b 




D 
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Where: N = the number of equations (or data points) 
X = the X values (or years in our example) 
Z = the 2 values (or ratios in our example) 

i indicates the sum is taken over all the points (or years) involved. 

The derivations and a discussion of this method may be found in many statistics 
textbooks under the topic of regression coefficients in a two variable linear equa- 
tion. Recent models cf hand calculators (such as the Texas Instruments SR-51A model) 
incorporate this formula so that one need enter only the data points from a linear 
system as in (3) and the values of a and b will be calculated automatically. 

Once the values for a and b have been obtained, they are inserted Into the 
original equation for P(x) and the future values of the given ratio are computed. 

This process is repeated for each set of asymptotes or limits chosen for the 
given->ratio. The entire process is then repeated for each new ratio considered. 

One of the ratios projected in this manner by the model is the ratio of total 
public enrollment to total public and private enrollment. For the past five years 
this ratio has been: 1970-.839, 1971— ,839, 1972—.842, 1973— .849, 1974— .851 . 
The graph in Figure 2 of Chapter IV provides an indication of how the curve is 
fitted to the historical ratios and, the effect of' changing the upper asymptote 
to .875 in the first curve, .895 in the second and .950 in tlie third. ' 

Ratios projected by this method are used throughout the 'model. Acceptability 
of a particular curve is determined by how reasonable the assumptions are for the 
upper and lower asymptotes as well as how well the curve has predicted the past 
several years. Normally, the asymptotes are changed little, if at all, and a new 
curve is fitted through the historic ratios augmented by the new ratios from the 
current year. In a few cases, however, abrupt changes in enrollment patterns may 
require more detailed consideration. * . 
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If the change is in the direction of a continuinq but suddenly sharp increase, 
then the value previously used for the upper asymptote must be re-examined si^nce it 
will determine upper limits for projected ratios. However, the lower asymptote 
should also be reconsidered since increasing its value to approach the historical 
data points will increase the steepness of the curve. Similar consideration should 
be given to other types of abrupt changes. 

Changes in institutfonal status or other major unpredictable shifts in the 
educational scene may require the revision of data bases or the- use of a correction 
factor contained within the model. Recently the University of Baltimore became a 
public institution and historical enrollment figures for this institution were 
transferred from the private sector data base to the Statg college and university 
sector data base. This type of modification does not occur very frequently, but 
when past trends are obviously not a valid predictor of the future, the model 
user must recogni-ze it and input an alternative means of projecting into the future. 
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CHAPTER IV 

A DESCRIPTION OF THE CALCULATION 'PROCEDURE 

The MCflE Enrollment Projection Model consists of three modules. The first 
calculates the number of futare high school graduates. The second takes \these 
calculations and projects the total number of students enrolled in Maryland colTeqes. 
The third module then takes the total number of tolleqe enrollees an^^'^^tributes 
them by level and by segment. ' ^ 

A. THE FIRST MODULE * 

There are several sets of historical data which serve as input to the first 
module. Live births are obtained from the Maryland Department of Vital Statistics. 
The Maryland Department of Education provides total public and private 10th qrade 
enrollment and the number of high' school graduates. Finally, the Census Bureau 
publications provide the age' distribution of Maryland 10th graders. 

The projected number of 10th graders is calculated based on births 13 to 18 
years earlier adjusted by changing probabilities of being in 10th qradr as determined 
y from Census daU and observed changes in tfhe population of 13 to 18 year olds. 
These changes are due to many factors including in-migration and out-migration. 

Table 1 shows how census data were used to calculate 10th grade enrollment 
,- probabilities. The last column shows the percent of each age^ group enrolled in 
TOth grade during the 1959-1960 school year, table . 2 shows the same data for the 
1969-1970 school year. ' - 
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Census enrollments differ slightly from Maryland State Department of Education 
enrollments as shown in Table 3. • 



TABLE ,3 
Maryland 10th Grade Enrollment 



Sector 




1959 


-1960 




1969 


-1970 


Census 


MSDE 


Census 


MSDE 


Public 


36854 




35757' 


• 65220 




62533 


Private 

i 


5728 




4822 


8259 




7297 



This is most likely due to the different reporting times and the fact that a 
substantial number of Maryland residents attend private schools in Washington,' D.C. 
or out-of-state. The last column in Tables 1 and 2 were therefore adjusted to 
reflect Maryland State Department of Education enrollments. The adjusted 
- probabiliti^es are shown in Table 4. ' 

Looking at 15 and .16 year olds, we see .a* si ightly declining tendency to be in 
private 10th, grade and a marked increase in the percentage of students in public 
lOth grade. To project future 10th grade enrollment a logistics curve as desfiribed 
_ in Chapter III was fitted through the two points for each age., Limits were tilaced 
on these curves in the form of asymptotes so that the probabilities of being in 
lOth grade would .change only slightly from the 1970 points. 
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TABLE 4 



Adjusted Probabilities of Being in 10th Grade by Age 



Ana 


Public 


Private 


1 960 


1970 


1 960 


1 Q7n 


13 


.015 


.003 


.001 


' .001 


14 


.055 


.016 


.006 


.002 


15 


.376 


.429 


.056 


, .053 


16 


.204 

1 
1 


.271 


.026 


.032 




' .052 ; 


.070 


.005 j 


.004 


18* j 

i 
1 
1 


.044 . ' 


.024 


\007. J 

1 
i 

L 


' .003 



* includes 3-12 year olds andVl9-34 year olds as % of * 
18 year old population. 

In this manner a series of hi^storical" and projected probabilities were obtained 
for each'age group showing their probability of^being in 10th grade at aW point in 
time. -By applying these probabilities against the total population of 13 year olds, 
14 year olds, fete, for a particular year,' the projected 10th grade enrollment is 
obtained for that year. If there were no deaths and nO net interstate migrations, 
it would be reasonable to simply use births from 13 to 18 years earlier. However, 
in-migration, out-migration, and changing survival rates do affect future populations 
Since no definitive statistics are available for the 13 to 38 age group, the adjust- 
ment necessary to increase births to the known population at any particular point was 
calculated over a period of time and a logistic or "S" curve fitted through these 
points. The points used for the 1974 projection are in Table 5. 
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TABLE 5 



Net Migration and Other Factors 



Ypar nf Rivfh > ^"^hange to account 
Year of Birth , g^^^^^ 

^ j Group 15 vrs.1at.pr 



1941 
1950 
1952 
1955 
1956 
1958 



25.1 
20.4 
20.1 
19.6 
19.6 
17.7 



A lower asymptote of 0.0 was used in calculating future migration trends of 
this age group. This yielded a net increase of 8.75^ on the 1967 births and a 5.1% 
increase on the 1972 births. These projections appear to be in line with the figures 
reported by the State Planning Department on migration patterns. 

' *• - . . ' 

The total papulation figures by age thus obtained are multiplied by tKe 

probability of being in 10th grade as previously discussed, and the results com- • 

pared with actual enrollments. Minor adjustments are made to the curves as ^ 

necessai^y and the. program is rerun until the results of the model are in close 

agreement with both public and private 10th grade 'enrollments over the past sev- 

eral years. " 



Total 10th grade enrollments are then compared to the total number of high 
school graduates three years laterl* By dividing graduates by 10th graders the 
probability of graduating. is obtained. (See column 13 of Table 6.) Once again, 
an "S" curve is constructed and is fitted to the changing probabilities to obtain 
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future probabilities which are then applied against the projected . 10th graders to 
obtain projected high school graduates. 

Table 6 is the computer report generated by this fir^t module of the projection 
model. The first column is the year to which the data on a particular Vine apply. 
The second column is the index used within the computer programs. The third column 
contains live births for the particular year as reported by the Department of 
Vital Statistics. The. fourth column indicates the size to which the birth group 
of column 3 will grow over a period of 15 years. (This number represents the popu- 
lation against which probabilities of being in 10th grade will l?e applied.) Column 
5 is the model 's estimate of public 10th graders. Column 6^ Is the actual number of 
public 10th graders as reported by the Department of Education. Column 7 is the 
ratio of column 6 to column 5» and thus shows how 'well, the model is estimating publi 
10th grade enrollments. Columns 8, 9, and' 10 are the same as 5, 6, and 7 but apply 
-to%r1vate 10th graders. Column 11 is the sum of public and private 10th graders; 
actual data are used in this sum when they are available but the model's estimates a 
used when the actual data run out. Column 12 is the number of Maryland h^lgh school 
graduates as, reported by the Department of Education and column 13. is the ratio of 
graduates to total 10th graders 3 years earlier. Column 14 is the model's estimate 
of high school graduates and the last column is the ratio of actual graduates to 
estimated- graduates. The ratios displayed in the final column as well as columns 7 
and 10 are displayed so that the model user can j'udge the reliability of the pro- 
jections at. each -stage and make adjustments in asymptote assignments until satis- 
factory curves are obtained.. - ' 

The calculation of high school graduates is the final result of the first moduli 
in the estimation model. 
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B. THE SECOND MODULE 

— r- ' ■ - ■ ■ ■» i • 

The second module of the enrollment pro.iection model takes the high 
school graduates as calculated in the first '.module, and from these numbers, 
protects total college enrollment. Oncg again. Census data provide the best 
figures available on the age- composition of Maryland college students. 

- Tables 7, 8, Q, and in^show the basic Census data and the derived values for 

■■■ , » ' . * 

males and females in the 1960^and 1970 Census. II. S. Census age distributions 
Of college students are employed to derive a similar distributio.i of the 
.official Maryland total enrollment, with age groups represented by the. 
correspond ina normal year, of high school graduation. Then, the collegfe and 
university enrollments of each age group are compared with the appropriate- 

number of hiqh school graduates for the corresponding year, in the form of a 

< r.- . ' * ' . . ■ • ■ 

simple ratio, assuming 18 is the age of high school graduatip^n. The-lafst 
column in TabJe 7,for example, lists .0003 as the. 'ratio between (15 year old) 
males in the 1962 high school graduating class who were enrolled i'n college 
in 1960 (11) and the total 1962 high school graduating class* (3a,271). 

The 1960, ratio is then paired.with the- corresponding ratio from the , 
1970 Census, the trend is identified, asymptote^ are assigned, and an "S" 
curve is plotted'^throiigh the points. This provides a rather ^ex ten? fve set 
of ratios. There is a different raticiJ^jr^e^^^ and for each aqe group . 

(24 ratios,3hB-4i5^cf"Tof'^e^ In addition, these ratios each change 
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Note that college participation rates for males by age group (in con- 
trast to the-ratios in Table 7) wD,uld be computed by dividing, for each age 
group, male college enrollment by male High school gr^dCiates. This model^ 
simply divides, fo^: each age group, male college enroTlment by the total high 
schooj graduates. In the example above, the participation raH as , usually 
defined would he approximately twice jthat of the ;0003 ratio listad-. . 

■ ■ ■ . ' -. 26 . ' . 
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from year to year. To calculate the total college enrollment for a oar- . 
ticular year, each of the 24 ratios for that year are multiplied bv the 
appropriate number of hiah school graduates predicted or historically re- 
corded fo^ each gr>oup. For example, the 1980 total college enrollment can 
be reoresented by: 

Total Fall enrolli^ent in 1980 = (1980 ratio for 
^ . 15 year old males x 1983 high school graduates) 
+ (1980 ratio for 15 year old females x,1983 high 
school graduates) + (1980 ratio for 16 year old 
males x 1982 high school graduates) + (1980 ratio 
for; 16 year old females x 1982 high school gradu- 
ates) etc., for 12 age groupings of males and 

12 age groupings of females. 

The 1981 total colleae enrollmer]t oroiection then uses a slightly different 
set of ratios and applies them against a different grouping of high school 
graduates. ' ^ 

The effect of out-of-state enrollment is indirectly considered ia^tlie 
model by virtue qf the fact that high school graduates from other states 
who enroll in Maryland institutions are included in the tfftal college en- 
rollment. A more specific consideration of the effect of out-of-state en- 
rollment could be added to the model if radical changes appear to be occur- 
ring in interstate student migration patterns. Howevenj recent experience 

/J. 

has shown that the present method produces acceptable results. 

Table 11 is an example of the report generated by the second module. 
As before, the first column is the year and the s-econd is the index used in 
the programs. The third column contains the historical or projected number 
of high school graduates which was the; output of the first module. The 
fourth column is the actual number of men enrolled in all levels of college. 
The fifth is the model estimate of men enrolled and the sixth column is the 
ratio between the estimates and actual enrollments so that the user can 
evaluate the reliability of the curve used and change the asymptotes if 
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necessary. The 7th, 8th, and 9th columns contain the same data for women; 
and the 10th, 11th, and 12th columns provide the. data on total male and 
female enrollments. The final column shows the chanqinq sexual composition 
of the total enrollment each y§ar. 

The projection of the total colleqe enrollments completes the output of this 
module of the enrol Iment model . ' 
C. THE THIRD MODULE 

Once the tptal number of students enrolled in colleqe has been obtained, it 
remains to determine the segment in which tlie students will be enrolled, at what 
level they will enroll, and whether they will enroll as full-time or part-time stu 
dents.. This is done in the third module. Usinq data from the previous five 
years, a set of conditional probabilities is calculated in the model givinq the 
likelihood that a student would fall into any of the followinq cateoories: 

Community, College Full-Time Student 

Community College Part-Time Student 

State College Undergraduate Full-Time S.tudent 

State College Undergraduate Part-Time Studen; 

State College Graduate Full-Time Student 

State College Graduate Part-Time Student 

University of Maryland Undergraduate Full-Time Student ^ 

University of Maryland Undergraduate Part-Time Student 

University of Maryland Graduate Full-Time Student 

University of Maryland Graduate Part-Time Student 

Private 2-Year College Full-Time Student 

Private 2-Year College Part-Time Student \ 

Private 4-Year College Undergrl'duate Full-Time Student • 

Private 4-Year College Undergraduate Part-Time Student 



Private 4-Year College Graduate Full -Time Student ■ ^. 
Private 4-Year College Graduate Part-Time Student 

Once again, the "S" curve is used to project these nrobabi^li ties into, the 
future. Each year the probabilities change and are, of course, applied ^against 
changina year to year enrol Iments . As.vmptot^s are initially assigned by the ' ' 
model, but may be chahged by the user to reflect known changes in enrollment . 
trends or to reflect policy decisions whifch have been made. Figure 1 'shows how 
the total enrollment is broken down to its component Darts. Each set of arrows 
represents a set of conditional probabilities. . - 

^he first ratio to be considered is the probability of being in a public 
institution. In recent years, this ha^ been: - 

1970 .839 

1971 .839 " 

1972 .842 - 

1973 .849 ^ • 
, 1974 " .851 

I-n fitting a curve to these points for the 1974 projection run, an asymptote 
of .895 was used; that is, an upper limit of 89.5% was placed'on the percentage 
of students who would be likely to attend a public college in the" future. The 
model. then fit a curve through the 1970 to 1974 points and projected into the 
future (but never above 89.5%) the percentage of students who would be likely to 
attend public institutions. Ocher asymptototes of .875 and .950 were considered, 
as discussed in Chapter II and as illustrated in Figure 2. These percentages 
were then applied by the model against -the projected total enrollments to give 
projected public and projected private enrollments. This process was continued 
until the enrollments were distributed to all the categories listed earlier.. 



Table 12 is .a sample report from the 1974 model run, Headcaunt is 
simply the sum of full-time and part-time students while FTE (full-time 
equivalent) is defined to be equal to the number of full-time students 
plus 1/3 the number of part-time students. 
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... TABLE 12 . , 

MCHt: E^4H0LLMENT PROJECTION MODEL— ENROLLMENT BV SEGMENTS 

197U PROJECTED ENROLLMENTS 

UNOERSRADUATE STUDENTS 





TIME 


TIME 


COUNT 


PTC . 


COMMUNITY COLLEGES 
STATE COLLEGES 
UNIVERSITY OP MD. 


31139 


13573 


63 1)53 
31363 
'^*»712 


37553 
25036 
35663 


TOTAL PUBLIC 


77616 


6131?. 


139128 


98253 


PRIVATE- <HYR COLLEGES 
PRIVATE 2-YR COLLEGES 


Utf99 


U756 
203 


16255 
1051 


13081* 
915 


TOTAL PRIVATE 

TOTAL PUBLIC AND PRIVATE 


123U7 
90163 


U959 
66271 


17306 
156i»3<» 


. li»OQO 
112253 



GRADUATE STUDENTS 





PULL 
TIME 


PART 
TIME 


HEAD 
COUNT 


PTE 


STATE COLLEGES 
Uf^lIVERSITY OF MO, 


1275 
6216 


5551 
•♦369 


6826 
10585 


3125 
7672 


TOTAL PUBLIC 


7*i91 


9920 


ITi^ll 


10797 


PRIVATE '♦-YR COLLEGES 


3052 


5188 


8240 


4781 


TOTAL PUBLIC AND PRIVATE 


i05«*3 


15108 


25651 


15579 


TOTAL UNDERGRADUATE AN!D 


GRADUATE 


STUDENTS 






PULL 
TIME 


PART ' 
TIME 


HEAD 
COUNT 


PTE 


COMMUNITY COLLEGES 
STATE. COLLEGES 
tJNIVERSlTY OP MO. 


2t»ftf>U 
23148 
37355 


382<»9 
I50<fl 
179i»2 


63053 
381^9 
55297 


37553 
28161 
43335 


TOTAL PUBLIC 


85307 


71232 


156539 


• 109050 


PRIVATE 'i-YR COLLEGES 
PRIVATE 3-YR COLLEGES 


l^iSSl 


994U 
2W 


24(l95 
1051 


17865 
915 


TOTAL PRIVATE 

TOTAL PUBLIC AND PRIVATE 


15399 
100706 


10147 
81379 


'25546 
182085 


18781 
127832 
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CHAPTER V ^ 
" \ ■ ' PROCEDURES FOR RUNNING THE MODEL 



•0 



Generally, the Model is run in the winter following thereceipt and verifica- 
tion of the official college opening fall enrollments. \ The following steps are in- 
tended only, as a general description of the operation of the model . Inqrderlto 
actually run -the modeT, the user must be familiar with the complete program list- 
ing and the Univac 1108 system. 

.1. Request the last two years of birth statistics from the Department of 
Vital Statistics. 

2. Request public and private 10th grade enrollment and total high school 
graduates for the past two years from the Department of Education. (Ms. Kris Hogan 
has supplied this information in the past. )^ Two years of data are requested so 
that final figures. can be confirmed for the' previous year, ^and to be sure that the 
data being received are compatible with the data used for previous years. 

3. Compare the, most recent data on College enrollments with the previous year's 
projections to determine the source of any errors in the previous year's projection. 

4. All programs and data file's are stored as program elements on a cop-out 
tape. Put the tape on the system and copy in the program file.. Use the Editor made 
to change the dat« files to SDF Format. Refer to the System Flow Chart (Figures ) 
for further steps. 

5. Update file MDHSGB with the new graduate data. ' •• ' 
.6. Update file GRDlOB with public and private 10th grade enrollment. 

7. Update file BRSTB wjtlTnew birth date. • - 
8., If new Census da,ta^are available, update files PRIF and PUBF using the 
. descriptive chapter as, a guide. Then run job streams R-PF(i and R-PUB to obtain 
curves through the new points. 

9. Run job stream F-H to calculate new 10th grade estimates. ' 
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10. Make adjustments if necessary to PRIF, PUBF. or NMIG and run any changed 
files through^the SCRF program. Then rerun job stream F-H until 10th grade projec- 
tions are -satisfactory. 

11. Add the new probability of graduating to PHSG file. (The probabilityis ^ 
printed on the report generated by the R-H job stream.) Then run joi) stream R-PHSG 
to plot a new curve. 

^ 12. Rerun job stream F-H, making adjustments to PHSG until .the graduate projec- 
. tions are satisfactory. 

13. If new Census data are available, update M15, M21. F15, and_F21. Then 
run all new files through the SCRF program. 

14. Update COLENR with new college enrollments. 

The" private 4-y^ar colleges and the state college figures for each of the five 
years have been adjusted to account for the change in status of the University qf 
Baltimore in January 1975. All figures assume the University of Baltimore was always 
a State College. . 

15. Run job stream R-TOT to obtain total college enrollment projections. 

16. Make minor modifications to curves generated from M15, M21. F15 and F21. 
Run changes through SCRF program and rerun job stream R-TOT until total enrollment 
projections are satisfactory. Note: COR is a file that enables the user to apply . ' 
a correction factor to the tota'l projection (correction factor in the form of an 

"S" curve). Thus far it has not been used; it currently contains a straight line 
adjustment of 1.0. If high school graduates to total enrollment ratio were changed, 
to reflect only in-state enrollment, this would be one way to input out-of-state 
e.nrollment as a changing percentage of in-state enrollment. . 

17. The file ADJCOL contains col lege enrol Iment data for the last five years. 
Remove the oldest year and add the new data at the end. Of the 32 lines for each 
year, only 5 are used. There are four data entries on each line. . The lines used are: 
Line 05 "Community Colleges 

Field 1 - Blank 



Field 2 - Blank 

Field 3 - Full-Time Enrollment 

Field 4 r- Part-Time Enrollment 
Line 06 University of Maryland 

Field 1 - Undergraduate FullrTime Enrollment 

Field 2 - Undergraduate Part-Time Enrollment 

Field 3 - Graduate Full -Time Enrollment 

Field 4 - Graduate Part-Time Enrollment 
Line 07 Private 2- Year Colleges 

Field 1 - Blank 

Field 2 - Blarik 

Field 3 - Full -Time Enrollment 

Field 4 - Part-Time Enrollment 
Line 09 State Colleges ^ 

Field 1 - Undergraduate Full-Time^ Enrollment 

Field 2 - Undergraduate Part-Time Enrollment 

Field 3 - Graduate Full -Time Enrollment 

Field 4 - Graduate Part-Time Enrollment 
Line 13 Private 4- Year Colleges 

Field 1 - Undergraduate Full-Time Enrollment 

Field 2 - Undergraduate Part-Time Enrollment 

Field 3 - Graduate Full-Time Enrollment 

Field 4 - Graduate Part-Time Enrollment 

18. Change the format statement which assigns indices to the output file in 
order to provide the appropriate index values for the updated data base. 

19. Run job stream R-P to generate an initial file of points and asymptotes 
(PTFUL) to be used in distributing the total enrollments. 
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20. Modify asymptotes in file PTFL as appropriate and run job streams R-L and 
R-REP to get the projection distribution report. 

21. look over the report and repeat step 18 until the projections are satis- 
factory. 

22. Minor changes may be necessary to programs REP, REPl, and REP2 to get 
.year to ye.r formats and to pick up the proper year data sets. Some of the actual 
enrollment data contained in file ADJCOL may be added to or replaced by part of file 
XVXSB to provide one or more years of actual data in the reports generated. 

23. Change job stream R-REP to run REPl and REP2 so that the other reports 
are generated. 

24. Put data-files into program element format in one program file. Then copy 
out file to tape. Check contents of tape before releasing disc files. 
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APPENDIX A 



HISTORICAL ACCURACY. OF THE MARYLAND COUNCIL 
FOR HIGHER. EDUCATION ENROLLMENT 
PROJECTION MODEL 
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MEAN ABSOLUTE ERROR IN PROJECTIONS 
OF TOTAL ENROLLMENT 



YEARS INTO FUTURE ERROR 



1 yr. 1.68% 

2 yrs. 2.56% 

3 yrs. ■ 1 .85% 

4 yrs. , ■ 1 .54% 
. 5 yrs. 2.90% 
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APPENDIX B 



1970 CENSUS DATA 



R....o,M°If^u^^r following three tables were xeroxed from U.S. Department of Commerce - 
r n! rl ' ^ '-ff i' ?'"!"^ °^ Population: 1970. Detailed Chara'cterist\-c^\. ?.:?.'nH 
pp LS? (1)-D2^ (wasmngton, B.C.: U.S. Government P rinting Office, 1972), 
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